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(57) Abstract 

An oral phannaccutical dosage form comprising an acid susceptible proton pump inhibitor and one or more antibacterial compounds 
in a fixed formulation. The fixed formulation is intended for oral use and in the form of an enteric coating layered tablet, a capsule or a 
multiple unit tableted dosage form. The multiple unit dosage form is most preferred. The new fixed formulation is especially useful in the 
treatment of disorders associated with Helicobacter infections. 
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NEW ORAL PHARMACEUTICAL DOSAGE FORM 
Field of the invention 

The present invention is related to new oral pharmaceutical preparations especially for use 
in the treatment of disorders associated with Helicobacter infections. The present 
preparations comprise an acid susceptible proton pump inhibitor in combination with one 
or more antibacterial compounds in a new fixed unit dc ^age form, especially a tableted 
dosage form. Furthermore, the present invention refers to a method for the manufacture of 
such preparaUons and the use of such preparauons in medicine, especially in the treatment 
of Helicobacter pylori infections. 

Backgroun d of the inventinn 

The relationship between gastrointestinal disorders and infections with Helicobacter pylori 
proposed in 1983 by Warren (Warren JR Lancet 1983:1.1273) is weU established today. A 
number of different therapies have been proposed for treatment ofH. pylon infections. 
Most of these therapies comprise different combinations of antibacterial compounds. Some 
of these therapies also comprise a bismuth compound, see for instance WO 89/03219 
(Borody). Other combination therapies comprise a proton pump inhibitor and one or moje 
antibacterial compounds, for instance a combined regimen of omeprazole and amoxicillin 
which has been approved by regulatory authorities in for example Great Britain and 
Sweden for the treatment of H. pylori infections. Different uiple therapies, for example 
omeprazole, clarithromycin and amoxicillin or other antibacterial substances, have recenUy 
been reported at the 10* World Congresses of Gastroenterology in October 1994. Some 
published patent applications in this field axe for instance: 

WO 93/00327. Asu-a Aktiebolag. which discloses the combination of a substance with 
inhibiting effect on the gastric acid secretion which increases the intragastric pH and an 
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acid degradable antibacterial compound. The proposed combination is especially suitable 
for the treatment of H. pylori infections. 

WO 92/03135, Smithkline & French Uboratories, which discloses a combinaUon of a 
benzimidazole and an znti-Helicobacter agent, i.e. for instance panioprazole in 
combination with amoxicillin and/or metronidazole. 

In these proposed combination therapies each single active substance is adrJnistred 
separately in different dosage forms, each one comprising only one single active substance. 
It is well known that patient compliance is a main factor in receiving a good result in 
medical treamients, especially in the treatment of//, pylori infections. Administration of 
two. three or even more different tablets to the patient is not convenient or satisfactory to 
achieve the most optimal results. The present invention now provides new oral dosage 
forms comprising two or more different active substances combined in one fixed unit 
dosage form, preferably a tablet. 

It is well known that proton pump inhibitors are susceptible to degradation/transformation 
in acid reacting and neutral media. In respect of the subility properties, it is obvious that 
one of the active substances being a proton pump inhibitor must be protected from contact 
with acidic gastric juice by an enteric coating layer. There are different enteric coating 
layered preparations of omeprazole as well as other proton pump inhibitors described in the 
prior art, see for example US-A 4,786,505 (AB Hassle). 

There are problems to produce a fixed unit dosage form comprising a rather high amount of 
active substances. Different active substances in the same preparation give further 
problems. Preparation of a multiple unit tableted dosage form arises specific problems 
when enteric coating layered pellets containing acid susceptible proton pump inhibitors as 
active substance are compressed into tablets. If the enteric coating layer does not withstand 
the compression of the pellets into a tablet the susceptible active substance will be 
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destroyed upon administration by penetrating acidic gastric juice, i.e. the acid resistance of 
the enteric coating layer of the pellets will not be sufficient in the tablet after compression. 

Summary of the invention 

' 5 

The present invention provides oral, fixed unit dosage forms, i.e. multiple unit tableted 
dosage forms, enteric coating layered tablets, multilayered tablets or a capsule filled with 
more than one pharmaceutically active compound. The active compounds present are 
preferably an acid susceptible proton pump inhibitor and one or more antibacterial 
10 substances. These new dosage forms will simplify the regimen and improve the patient 
compliance. 

Description of the Figures 

15 Fig. 1 illustrates a cross-section of a multiple unit tableted dosage form comprising an 
acid susceptible proton pump inhibitor in the form of enteric coating layered peUets (1 ) in 
admixture with an antibacterial granulation (2). The tablet is covered by an overcoating 
layer (7). 

20 Fig. 2 illustrates a cross-section of a tablet with two separate layers, one layer comprises 
enteric coating layered pellets of an acid susceptible proton pump inhibitor (1) in admixnare 
with excipients (3) and the other layer comprises the antibacterial compound(s) (2). The 
tablet is covered by an overcoating layer (7). 

25 Fig. 3 iUusu-ates a cross-section of an enteric coating layered tablet comprising an acid 
susceptible proton pump inhibitor in admixture with one or more antibacterial substances 
(4). The tablet is covered by an enteric coating layer (7). 
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Another object of the invention is to provide a tablet preparation comprising an acid 
susceptible proton pump inhibitor in admixture with one or more antibacterial substances 
compressed into a tablet, which tablet is enteric coaUng layered. Opdonally a separating 
layer is.applied before the tablet is enteric coating layered. AJtematively. the prepared 
5 tablet core has separate layers, each one comprising different active substances. One of the 
layers comprises the acid susceptible proton pump inhibitor and another layer(s) 
comprises(-e) the antibacterial substance or substances, respectively. The prepared tablet is 
thereafter enteric coating layered. 

10 A further object of the invention is to provide a dosage form which is divisible, such as 
divisible tablets. 

Still a further object of the invention is to provide a multiple unit tableted dosage form, 
which is divisible and easy to handle. The multiple unit tableted dosage form may be 
IS dispersed in an aqueous liquid and can be given to patients with swallowing disorders and 
in pediatrics. Such a suspension of dispersed units/peUets of appropriate size can be used 
for oral administration and also for feeding through a naso-gastric tube. 

Furthermore, the present invention provides a capsule preparation comprising the acid 
20 susceptible proton pump inhibitor in the form of enteric coating layered pellets mixed:Wiih 
one or more antibacterial compounds in the form of granules or pellets. 

The antibacterial components may be formulated in the form of instant release, sustained 
release or extended release formulations. Alternatively, the components may be formulated 
25 in an effervescent formulation. 

The new fixed unit dosage forms comprise as acUve substances an acid susceptible proton 
pump inhibitor and one or more anUbacterial compounds. The different active components 
used in the dosage forms are defined below. 
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Active suhyiynr^^ 



The proton pump inhibitors are for example compounds of the general formula I 



O 
II 



Hetj-X-S-Hetj 



wherein 



Heti is 



or 




Het2 is 



Re, 



N 





R9 



X = 



—CH— 



R 



10 



wherein 



or 



I 

H 



or 



or 



R'. 



11 




N in the benzimidazole moiety means that one of the carbon atoms substituted by R«-R, 
optionally may be exchanged for a nitrogen atom without any substituents; 
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Ri, R2 and R3 are the same or different and selected from hydrogen^ alkyl, alkoxy 
optionally substituted by Huorine, alkylthio, aikoxyalkoxy, dialkylamino, piperidino, 
moipholino, halogen, phenyl and phenylalkoxy; 

5 R4 and R5 are the same or different and selected from hydrogen, alkyl and aralkyl; 
R^' is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy; 

R6-R9 are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo- 
5 alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups R^-Rp 
form ring structures which may be funher substituted; 

Rio is hydrogen or forms an alkylene chain together with R3 and 

Ri I and R|2 are the same or different and selected from hydrogen, halogen or alkyl and 
alkyl groups, alkoxy groups and moities thereof may be branched and straight CrCp-chains 
or comprise cyclic alkyl groups, for example cycloalkylalkyl. 

Examples of proton pump inhibitors according to formula I are 



OCH3 




Omeprazole 



25 
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The proton pump inhibitors used in the dosage forms of the invenUon may be used in 
neutral form or in the form of an alkaline salt, such as for instance the Mg^*,Ca^*Jv4a*, K* ^ 
or Li*salts. preferably the Mg^* salts. Further where applicable, the compounds listed above 
may be used in racemic forai or in the form of a substanually pure enantiomer thereof, or 
alkaline salts of the single enantiomers. 

Suitable proton pump inhibitors are for example disclosed in EP-A 1-0005 129. 
EP-Al-174 726. EP-Al-166 287, GB 2 163 747 and WO90^06925, W09 1/1971 1, 
W091/19712, and further especially suitable compounds are described in WO95/01977 
and W094/27988. 
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A wide variety of antibacterial compounds may be used in combination with a suitable 
proton pump inhibitor in the fixed unit dosage form according to the present invention. 
Such antibacterial compounds include for example nitroimidazole antibiotics, tetracyclines, 
penicillins, cephalosporins, carbopenems, aminoglycosides, macrolide antibiotics, 
5 lincosamide antibiotics, 4-quinolones, rifamycins and nitrofurantoin. In the following 
examples of such antibacterial compounds are listed: ampicillin, amoxicillin, 
benzylpenicillin. phenoxymethylpenicillin, bacampicillin, pivampicillin, carbenicillin, 
cloxacillin, cyclacillin, dicloxacillin, methicillin. oxacillin, piperacillin, ticarcillin, 
flucloxacillin, cefiiroxime, cefetamet, cefetrame, cefixime, cefoxitin, ceftazidime, 
10 ceftizoxime, latamoxef, cefoperazone, ceftriaxone, cefsulodin, cefotaxime, cephalexin, 
cefaclor, cefadroxil, cefalothin, cefazolin, cefpodoxime, cefiibuien, azireonam, 
tigemonam, erythromycin, diriihromycin, roxithromycin, azithromycin, clarithromycin, 
clindamycin, paldimycin, lincomycin, vancomycin, spectinomycin, tobramycin, 
paromomycin, metronidazole, tinidazole, omidazole, amifloxacin, cinoxacin, 
15 ciprofloxacin, difloxacin, enoxacin, fleroxacin, norfloxacin, ofloxacin, temafloxacin, 
doxycyclme, minocycline, tetracycline, chlortetracycline, oxjtetracycline, methacycline, 
rolitetracyclin, nitrofurantoin, nalidixic acid, gentamicin, rifarapicin, amikacin, netilmicin, 
imipenem, cilasiatin, chloramphenicol, furazolidone, nifuroxazide, sulfadiazin, 
sulfameioxazol, bismuth subsalicylate, colloidal bismuth subciu^te, gramicidin, 
} 20 mecillinam, cloxiquine, chlorhexidine, dichlorobenzylalcohol, methyl-2-pentyIphenoI. The 
active antibacterial agents could be in standard forms or used as salts, hydrates, esters etc. 
A combination of two or more of the above listed drugs may be used, for example to 
minimize the risk for developing resistance. Preferable antibacterial compounds for the 
new fixed dosage form are clarithromycin, erythromycin, roxithromycin, azithromycin. 
25 amoxicillin, metronidazole, tinidazole and tetracycline. Clarithromycin and metronidazole 
alone or in combination are especially suitable. 

The preferred multiple unit tableted dosage form comprising a proton pump inhibitor in the 
form of a racemat, an alkaline salt or one of its single enantiomers and one or more 
30 antibacterial compounds, is characterized in the following way. Individually enteric coating 
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IS 



Corg material - for enteric coating lavererf pellets comnriMng a nmrnn pun^p inK^^ 



itor 



The core material for the individually enteric coating layered pellets can be constituted 
according to different principles. Seeds layered with the acid susceptible proton pump 
5 inhibitor, optionally mixed with alkaline substances, can be used as the core material for 
the further processing. 



Th^ seeds which are to be layered with the acid susceptible proton pump inhibitor can be 
water insoluble seeds comprising different oxides, celluloses, organic polymers and other 
materials, alone or in mixmres or water-soluble seeds comprising different inorganic salts, 
sugars, non-pareils and other materials, alone or in mixtures. Further, the seeds may 
comprise the proton pump inhibitor in the form of crystals, agglomerates, compacts etc! 
The size of the seeds is not essential for the present invention but may vary between 
approximately 0.1 and 2 mm. The seeds layered with the proton pump inhibitor are 
produced either by powder or soluUon/suspension layering using for instance granulation or 
spray coating layering equipment. 



Before the seeds are layered, the proton pump inhibitor may be mixed with further 
components. Such components can be binders, surfactants, fillere, disintegraUng agents, 

20 alkaline additives or other and/or pharmaceutically acceptable ingredients alone or in - 
mixtures. The binders are for example are celluloses such as hydroxypropyl 
methylcellulose (HPMC). hydroxypropyl-cellulose (HPC). carboxymethylcellulose sodium, 
polyvinyl pyrrolidone (PVP). sugar or starch or other pharmaccuUcaJly acceptable 
substances with cohesive properties. Suitable surfactants are found in the groups of 

25 pharmaceutically acceptable non-ionic or ionic surfactants such as for instance sodium 
lauryl sulfate. 

Alternatively, the proton pump inhibitor optionally mixed with alkaline substances and 
further mixed with suitable consUtuents can be formulated into core material. Said core 
30 material may be produced by extrusion/spheronizaUon. balling or compression utilizing 
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conventional process equipment. The sire of the formulated core material is approximately 
between 0.1 and 4 mm and preferably between 0. 1 and 2 mm. The manufactured core 
material can further be layered with addiUonal ingredients comprising the proton pump 
inhibitor and/or be used for further processing. 

The proton pump inhibitor is mixed with pharmaceutical constituents to obtain preferred 
handling and processing properties and a suitable concentration of the substance in the final 
mixture. Pharmaceutic al constituents such as fillers, binders, lubricants, disintegrating 
agents, surfactants and other pharmaceutically acceptable additives. 

Further, the proton pump inhibitor may also be mixed with an alkaline, pharmaceutically 
acceptable substance (or substances). Such substances can be chosen among, but are not 
restricted to substances such as the sodium, potassium, calcium, magnesium and 
aluminium salts of phosphoric acid, carbonic acid, citric acid or other suitable weak 
inorganic or organic acids; aluminium hydroxide/sodium bicarbonate coprecipitate; 
substances normally used in antacid preparations such as aluminium, calcium and 
niagnesium hydroxides; magnesium oxide or composite substances, such as 
Al2O3.6MgO.CO2.12H20. (Mg5Ah(OH),6C03.4H20). MgO.AhOj. 2SiO:.nH:0 or 
similar compounds; organic pH-buffering substances such as 

trihydroxymethylaminomethane. basic amino acids and their salts or otiier similar. ; 
pharmaceutically acceptable pH-buffering substances. 

Alternatively, the aforementioned core material can be prepared by using spray drying or 
spray congealing technique. 

Enteric coating laverfs) 

Before applying the enteric coating layer(s) onto the core material in the form of individual 
peUets. the peUets may optionaUy be covered wiUi one or more separating layer(s) 
comprising pharmaceutical excipients optionally including alkaline compounds such as 
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30 
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pH-buffcring compounds. This/these separating layer(s). separate(s) the core material from 
the outer layers being enteric coating Iayer(s). 

The separating layer(s) can be applied to the core material by coating or layering 
procedures in suitable equipments such as coating pan. coating granulator or in a fluidized 
bed apparatus using water and/or organic solvents for the coating process. As an alternative 
the separating layer(s) can be applied to the core materia] by using powder coating 
technique. The materials for the separating layers are pharmaceutically acceptable 
compounds such as. for instance, sugar, polyethylene glycol, polyvinylpyrrolidone, 
polyvinyl alcohol, polyvinyl acetate, hydroxypropy! cellulose, methylcellulose, 
ethylcellulose, hydroxypropy! methylcellulose. carboxymethylcellulose sodium, water 
soluble salts of enteric coating polymers and others, used alone or in mixtures. Additives 
such as plasticizers. colorants, pigments, fillers anti-tacking and anti-static agents, such as 
for instance magnesium stearate. titanium dioxide, talc and other additives may also be 
15 included into the separating layer(s). 

When the optional separating layer, is applied to the core material it may constitute a 
variable thickness. The maximum thickness of the separating layer(s) is normally only 
limited by processing conditions. The separating layer may serve as a diffusion barrier and 
may act as a pH-buffering zone. The pH-buffering properties of the separating layer(s).can 
be further strengthened by introducing into the layer(s) substances chosen from a group of 
compounds usually used in antacid fonnulations such as. for instance, magnesium oxide, 
hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or silicate; composite 
aluminium/magnesium compounds such as, for instance Al203.6MgO.C02.12H20, 
(Mg6Al2(OH),6C03.4H20), MgO.Al2O3.2SiO2.nH2O, aluminium hydroxide/sodium 
bicarbonate coprecipitate or simUar compounds; or other pharmaceutically acceptable pH- 
buffering compounds such as. for instance the sodium, potassium, calcium, magnesium and 
aluminium salts of phosphoric, carbonic, citric or other suitable, weak, inorganic or organic 
acids; or suitable organic bases, including basic amino acids and salts thereof. Talc or other 
compounds may be added to increase the thickness of the layer(s) and thereby su-enghten 



20 
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in situ by a reaction between an enteric 
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««^^ace.a.eph..a.e.hy^,yp..p,l„,,,,,,„,^^,,,^.^^^ 
n^tl-ylcellulose acetate succinate, polyvinyl acetate pbtbalate. cellulose aceta« tn! „ 

lose.shellacoro.bersui.b,eenteHccoa., 

Tie enteric coating laye„ contain pharmaceutieally acceptable plasticizers to ob^„ .b, ' 
-^n..banic.p.ope,,ies.sucbas„e.bilityandha.^^^^ 

Such pi„„„^„ „ .^^^ ^ ^ ^^^^^ ^,rs. 
...«^.bu.lsebaca„,ce.a.oho,.polye.h^ 



^^^ountofplasUci.risoptimi^foreachentericcoa.i„g,aye,fo,mu,a.ta^ 

si" ;r.°"°''"'"'''"'''^*-"'""«^^^ 

-Poi«.nsucha„ay.ha..hemechanicalprop«nies,i.e.ne.b^^ 
ofU>eentenccoatmg,aye,<s,f„ri„s.ancee„mpUr.edasViclte,sba,dn.ss.a,e adjust^ 



s 

so 
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that the acid resistance of the pellets covered with enteric coating layer<s) does not decrease 
significantly during compression of pellets into tablets. The amount of plasticlzer is usually 
above 10 % by weight of the enteric coating layer polymer(s). preferably 15 - 50 % and 
more preferably 20 • 50 %. AddiUves such as dispersants, colorants, pigments polymers 
e.g. poly (ethylacrylat. methylmethacrylat), anti-tacking and anti-foaming agents may also 
be included into the enteric coating layer(s). Other compounds may be added to increase 
film thickness and to decrease diffusion of acidic gastric juices into the acid susceptible 
material. 



an 



To protect the acid susceptible substance, the proton pump inhibitor, and to obtain 
acceptable acid resistance of the dosage fonn according to the invention, the enteric coating 
layer(s) constitutes a thickness of approximately at least 10 urn. preferably more than 20 
iim. The maximum thickness of the applied enteric coating is normally only limited by 
processing conditions. 

Alternatively the enteric coating layer described above may be used for enteric coating 
layering of conventional tablets comprising a composition of an acid susceptible proton 
pump inhibitor and one or more antibacterial compounds, optionally covered by one of the 
separating layers described above. As a further alternative, the proton pump inhibitor may 
be replaced in such a tablet by another gastric acid suppressing agents, such as a H2- . 
receptor antagonist, for instance ranitidine, cimetidine or famotidine. 

■Over-coating laver 

Pellets covered with enteric coating layer(s) may further be covered with one or more over- 
coating Iayer(s). The over-coating layer(s) can be applied to the enteric coating layered 
pellets by coating or layering procedures in suitable equipments such as coating pan, 
coating granulator or in a fluidized bed apparatus using water and/or organic solvents for 
the coating or layering process. The materials for over-coating layers are chosen among 
phaimaceuticaUy acceptable compounds such as. for instance sugar, polyethylene glycol. 
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25 



Polyvu,ylpy™,id.„c. polyvtay, alcohol, polyvinyl ,y^,y^, 

n«%,„„u,„se. e*y,ce<,„,csc. l,y*o„ .«H„.e„„,„se. c.rt>o,y™„,,„„:,<,„ 

^rn and oU«rs. „„„ o, in „^.„, , ^.^^^^^^ 

P|.a«u fi«c^. anu-udcin, and a«i.s.a.ic a,cn«. snch for insun„ n,a^„inn. 

u-an,™ d.ox.de. .aic and o.her addidvcs n.y ^ ^ i„,„,,, ^ 

■ayerts). Said ov„.oaUns layer ™, p„v=„. poicnUa, agjIon^^Ucn o,«,„nc 

coauns lay„«i peUeu. ft^„ i. ^ ^^^^ 

dunn, ,^ „ ^ ^^^^ ^^^^^^ 

apphed „v„-c„aUng layer,., i. non^aliy oniy ,i™„d by processing co„diU„„. 

Thea^«de^.«,ovcr<oaUn,.aye,.ay.so^ 
labJets of good appearance. 

Antibacterial f>.^.^..|,,^jp^ 

The acUv. sutarance in .he fo™ o,o„. or „^ a„*ac.eHa< con,pou„ds is ^ „,„d wi,h 
.nacuve excipienu and *e mixture is we, „,assed wi A a granulaUon liquid TTe »e 
« <lned preferably to a loss on drying of less .han 3% by weigh.. TT«,eafter d>e dry 
mUled . a soluble s^e for Che granules, such as sn«ller .ban 4 n«„. and preferably smaller 

U.an , - Sui.ableinacUveexcipien.sforU^antibac^ria, granulation are for insrance 
sod.um starch glycola«. com s«rch. crosslinked polyvinyl p„„,idone, low sul«to,ed ' 
hydroxj^ropyl cellulose, nucrocrystallh^ cellulose and colloidal sUicon dioxide anhydrous 
(Aeros.1 ,. The dry nuxBne comprising aniibacerial compound(s) is mixed wiu, a suitable 
iranulation B,uid comprising for instance, polyvinyl p,.oHdone, hydroxypropyl ceUulose. 
and opuonally wetting agents, such as sodium lauryl sulphate, dissolved in purified water 
Smuble lubricants fo, the ubieting process are for instance, sodium stearyl !^ 
magnesium siearate and talc. 



wet mass 
mass is 



Multiple iinif f ^K|f>|^ 

30 
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The enteric coating layered pellets comprising a proton pump inhibitor are mixed with the 
granules comprising antibacterial compounds and tablet excipients. The dry mixture is 
compressed into a multiple unit tabieted dosage form. The compressed tablet is optionally 
covered with a filmforming agent(s) to obtain a smooth surface of the tablet and further 
enhance the stability of the tablet during packaging and transport. Such a tablet coating 
layer may further comprise additives such as anti-tacking agents, colorants and pigments or 
other additives to obtain a tablet of good appearance. 

The enteric coated pellets with or without an over-coat and the antibacterial granulation axe 
mixed with tablet excipients such as fillers, binders, disinlegrants, lubricants and other 
pharmaceutically acceptable additives and compressed into tablets. 

The amount of enteric coating layered pellets constitutes less than 75 % by weight of the 
total tablet weight and preferably less than 60 %. By choosing small enteric coating layered 
pellets in the formulation according to the present invention, the number of pellets in each 
tablet can be held heigh which in turn makes the tablet divisible with retained dosing 
accuracy. Larger amount of the granulation comprising the antibacterial compound(s) may 
reduce the amount of enteric coating layered pellets in the multiple unit tabieted dosage 
form. 

Thus, the preferred multiple unit tablet formulation consists of enteric coating layered 
pellets containing one active substance in the form of an acid susceptible proton pump 
inhibitor, optionally mixed with alkaline reacting compound(s), compressed into tablet 
together with a granulation containing antibacterial compound(s) and optionally tablet 
excipients. The addition of an alkaline reacting material to the proton pump inhibitor is not 
necessary, in any sense but such a substance may further enhance the stability of the proton 
pump inhibitor or some of the alkaline reacting compounds may react in situ with the 
enteric coating material to form a separating layer. The enteric coating layer(s) is making 
the pellets of the dosage form insoluble in acidic media, but disintegrating/dissolving in 
near neutral to alkaline media such as, for instance the liquids present in the proximal pan 
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The process for the manufacture of the dosage fn™ 

ui c oi me aosage fonn represents a funher asrvrr «f ,k 

.n*ibi,„. „„,o sec*, or by ex,n,.o„/sp^„^^„o„ or ^„,a J„ ""'T 
-.0S..C0.pe„..,.,,,..„.„,,„^,,„,,^^^^^^^^ 

5 'Seamed out as described above and 5„th y'^'^ "latenal. The coating 

Tl« .n»ri= coaU„g layered pe„e«. wid, or wiu,„u. a. over^. ^ . 

co.pr=ssed.n.oubie«.Ti=u6I«m.yt.i.u„fo„„,,^^, 

layer compd«s U,e emeric coatin. ,aye«, „ °" 

' "P^ooally mixed widi inaclive 

«c.p,e„. «^ d„ o^er iayer co„^ ^ „ ^, 

-bsuncecs). Al,en,advel,. *e diffe„„, active substance, in .he fom, „r . 

in«n^iyd.yn.ed...bie.excipie„u..e.„assed:d2^:tT 

-...„app,yi„,anop.onaisepara.i„,,ayerand3.e„.rirC:^^^^^^ 
-.bci„U.ro,™ofa.o.ayere„„,iccoaU„„a,e.«.^,e,.,^,:;;^=*" 
con^pnses one of 0. acUve s„bs«nces and .be otber layer comprises U,e oU,er Lve 
^"^unce,s,M,«^ai.e,n.Uv..u»pro.o„p..pin,..,„,,,,,^„,::;^ 
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coating layered pellets may be filled in a capsule together with the antibacterial 
substance(s) in the form of a granulation optionally mixed with pharmaceutical cxcipients. 

Use of the preparation 

The dosage forms according to the invention are especially advantageous in the u-eatment 
of//, pylori infections. They are administered one to several times a day, preferably once or 
twice daily. The typical daily dose of the active substances varies und will depend on 
various factors such as the individual requirements of the patients, the mode of 
administration and disease. In general each dosage form will comprise 0,1-200 mg of the 
proton pump inhibitor and 0,1 mg - 1,2 g of the antibacieriaJ compound(s). Preferably, each 
dosage form will comprise 10-80 mg of the proton pump inhibitor and 100-900 mg of the 
antibacterial compound(s), and more preferably 20-40 mg of proton pump inhibitor and 
250-650 mg of the antibacterial compound(s), respectively. 

The multiple unit tablet preparation is also suitable for dispersion in an aqueous liquid with 
neutral or slightly acidic pH-value before being orally administered or fed through a naso- 
gastric tube. 



; 20 The invention is illusu-ated more in detail in the following examples. 
Examples 
Example 1: 

25 

Multiple unit dosage form comprising omeprazole and metronidazole (batch size 10.000 
tablets). 

Core material 

30 Magnesium omeprazole 12.00 kg 



15 
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Sugar sphere seeds 
Hydroxypropyl methylcelJulose 

Water purified ^ '^^^ 

35.4 kg 

5 Separatinfy layar 

Core material (acc. to above) 

u J 23.50 ke 

Hydroxypropyl cellulose 

Talc 2.35 kg 

X*- . - 4.03 kg 

Magnesium stearate 

'0 Water purified 

48.00 kg 

■Enteric gnarm^ i^y^^r 

Pellets covered with separating layer (acc. to above) 
Methacrylic acid copolymer (30% suspension) ^ 

Triethylciuate ^^'^^^^ 

\A . 3.48 kg 

Mono- and diglyceridcs (NF) 

PolysorbateSO ^'^^^^ 

Water purified ^ ^^''S 

22.68 kg 

^ Over-cnatinp i^yf.^ 

Enteric coating layered pellets (acc. to above) 44 7 k 

Hydroxypropyl methylcellulose ^ 
Water purified 

11.6 kg 

25 Tablett 

Prepared pellets comprising omeprazole as prepared above 933 
Metronidazole 
Sodium starch glycolate 
AerosU® 

Sodium lauiyj sulphate ^ 

20 g 



IS 



29.00 kg 
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Polyvidone K90 
Microcrystalline cellulose 
Water purified 
Sodium steaiyl fumarate 

3 

- Tablet cnar jng solution (for 10 table^ «:) 

Hydroxypropyl methylcellulose 

Polyetfr -lene glycol 6000 
Titanium dioxide 
10 Water purified 
Hydrogen pyroxide 



253.1 g 
1181 g 

2278 g 
66.5 g 



250 g 
62.5 g 
62.5 g 
2125 g 
0.75 g 



Suspension layering is performed in a fluid bed apparatus. Magnesium omeprazole is 
sprayed onto sugar sphere seeds from a water suspension containing the dissolved binder. 
15 The size of sugar sphere seeds arc in the range of 0.25 to 0.35 mm. 

The prepared core material is covered with a separating layer in a fluid bed apparatus with 
a hydroxypropyl cellulose soluUon containing talc and magnesium stearate. The enteric 
coating layer consisUng of methacrylic acid copolymer, mono- and diglycerides. tiiethyl 
20 citrate and polysorbate is sprayed onto the pellets covered with a separating layer in a.fluid 
bed apparatus. In a fluid bed apparatus enteric coating layered peDets are coated with 
hydroxypropyl methylcellulose solution. The over-coating layered pellets are classified by 
sieving. 



25 



Sodium lauiyl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Metronidazole, sodium starch glycolate and Aerosil® are dry-mixed. 
The granulating liquid is added to the powder mixture and the mass is wet-mixed. The wet 
mass is dried in a steamoven at 50X. The prepared granulation is milled through sieve 1 
mm in an oscillating mill equipment. 



30 
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Tfe en«ric coadng ,a,e^ p.u.„ ^ ^^^^ 
«bl.. „s,„s . „„^„. _^ ^ 

1 ablet hardness measured is 1 50- 1 64N. 



The obtained tablets are cove.ed with 



'° Examp le 7- 



a conventional tablet coating layer. 



MulUpk „„i, dosage fom, co,npristag omeprazole and clan to.„yc, 
tablets). 



in (batch size 10.000 



>5 Tablets 

Enteric coating layered pellets with an over-coating layer 973 

(manufacturing and composiUon as in example 1) 

Clarithromycin 

XA- 2500 g 

MicrocrystaJline cellulose 

c 3000g 
Sodium starch glycolate 

AerosiJ® 

40g 
12.5 g 



20 



30 



Sodium lauryl sulphate 

Polyvidone K90 

384.8 g 

Water purified 

3463 g 



25 Magnesium stearate 



105 g 



Tablet coatinp solutinn ffnr ip >ahi>.tc) 
Hydroxypropyl methylceUulose 

Polyethylene glycol 6000 
~. . 62.5 g 

Titamum dioxide 

62.5 g 



250 g 
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Water purified 2 1 25 g 

Hydrogen pyroxide 0 75 g 

Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
...granulation liquid. Clarithromycin, microcrystalline cellulose, sodium starch glycolate and 
Aerosil® are dry-mixed. The granulating liquid is added to the powder mixture and the 
mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared granulation is 
nulled through sieve 1 mm in an oscillating mill equipment. 

The enteric coaUng layered pellets with an over- coating layer, prepared granules and 
magnesium stearate are mixed and compressed into tablets as in example 1. The amount of 
omeprazole in each tablet is approx. 20 mg and the amount of clarithromycin is approx. 
250 mg. Tableting speed is set to 50 rpm and the upper punch force is set to 14kN. Tablet 
hardness measured is 178-189N. 



The obtained tablets are covered with a conventional tablet coating layer. 
Example '^• 

20 Multiple unit dosage form comprising omeprazole and clarithromycin (batch size. 1 0.OQO 
tablets). 

libl£t§ 

Enteric coating layered pellets with an over-coating layer 978 g 
25 (manufacturing and composition as in example 1) 

Clarithromycin 5qqq g 

Microcrystalline cellulose 2500 g 

Sodium starch glycolate 350 g 
Aerosil® 

40g 

30 Sodium lauryl sulphate 25 g 
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Polyvidone K90 
Water purified 
Magnesium stearate 

5 Tablet coat ing solution (for 10 kp tahlptt) 
Hydroxypropyl methylcellulose 
Polyethylene glycol 6000 
Titanium dioxide 
Water purified 
10 Hydrogen pyroxide 



361.9 g 
3257 g 
91.7 g 



250 g 
62.5 g 
62.5 g 
2125 g 

0.75 g 



15 



20 



The antibacterial granulation is manufacnired as in example 2. Enteric coating layered 
pellets with an over-coating layer, prepared granules and magnesium stearate are mixed 
and compressed into tablets using a rotary tableUng machine equipped with 10x21 mm oval 
punches. The amount of omeprazole in each tablet is approx. 20 mg and the amount of 
clarithromycin is approx. 500 mg. Tablcting speed is set to 50 rpm and the upper punch 
force is set to 20kN. Tablet hardness measured is 105-128N. 

The obtained tablets are covered with a conventional tablet coating layer. 
Example 4: " 



Multiple unit dosage form comprising, metronidazole and clarithromycin (batch size 2.500 
tablets). 



2S 



Core material 

Magnesium omeprazole J5 qq 

S ugar sphere seeds 1 5.00 kg 

Hydroxypropyl methylcellulose 2 25 kg 

30 Water purified 40.25 kg 
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.Talc 
Magnesium stearate 



Seoaratinp lay ftf 

Core material (acc, to above) 1 5,00 kg 

Hydroxypropyl cellulose 1 5 j^g 

2.57 kg 
0.21 kg 

Water purified 30.00 kg 

Enteric coatinp; lay i*^ 

10 Pellets covered with separating layer (acc. to above) 1 8.00 kg 

Methacrylic acid copolymer (30% suspension) 30.00 kg 

Triethyl ciu-aie 2.7 kg 

Mono- and diglycerides (NF) 0.49 kg 



Polysorbate 80 



0.05 kg 



15 Water purified 19.00 kg 
Tablets 

Enteric coating layered pellets (acc. to above) 246 g 

Clarithromycin g25 g 

20 Metronidazole l(XX)g 

Microcrystalline cellulose 375 g 

Sodium starch glycolate 125g 

Aerosil® jq g 

Sodium lauryl sulphate g g 

25 Polyvidone K90 117.8g 

Water purified 1060g 

Sodium steaiyl fiimarate 4g_2 g 

Suspension layering is performed in a fluid bed apparaais. Magnesium omeprazole is 
30 sprayed onto sugar sphere seeds from a water suspension containing the dissolved binder 
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T*. P«p«d co„ ,ov.r«, „iu, , s.p«a.i„g Uyar in a fluid bed appara,„s wi„ 

a hyd„xyp™py, „„^^^ ^^^^^^ 

a«»a„dpo,,»rt»«is3p.,.o„,o..pe,,eucov.„dwiU,a.pa,aU„,,a,„i„aLa 
bed appara,us.TT,e emeric coaUng layered pelleu, an= classified by sieving. 

Sodiu™ ia .o-i s,.ph.« „d polyvidone K90 are dissolved i„ puHfied „a,er ,o fonn ^ 
Sranulauo. ,i,„id. Qan Wn. mecronidazoie. n.„oc^s.a„i. cellulose, sodiu™ 

,lycola„ ,„d A«csil a,, d^-^i^ed. The granulauog li,uid . added .0 .be powder 
n».u« ..d d. „.ss is we-^ixed. T.e we, .ass is dHed i„ a s«a™.ve„. The prepay, 
granula-o, is .nilled toougb sieve I ™ i„ an oscillating mill equipmen,. 

Emeric coaung laye^l pe,,e«. prepared g™,„,es and sodium s«a^l ^ 

and con^^ssed i..„ uble« as in example 3. Ti. amouM of omeprazole in each .able, is 

T r "*" ' ^ °f clariU^omycin is 

250 mg. Tableung speed is se. .o 50 ^ and U,e upper puncb force is se, .o 24 kN. Table, 
hardness measured is 130-142N. 

Example s- 



Mumpl. uni. aosage fo™ comprising lansoprazole and clanOtromycin (ba.cb size 1.000 



Core material 
Lansoprazole 

400g 

Sugar sphere seeds 

IT 400 g 

HydroxypropyJ methylcelJulose 

80 s 

Water purified 

1200 g 
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Separating lay er 

Core material (acc. to above) 40o g 

Hydroxypropyl cellulose 4q 

69 g 
6g 

Water purified gOQ ^ 



Talc 

Magnesium stearate 



Enteric coa ting laver 

Pellets covered with a separaUng layer (acc. to above) 400 g 

10 Methacrylic acid copolymer (30% suspension) 667 g 

Triethyl citrate ^ 

Mono- and diglycerides (NF) in 

Polysorbate 80 , 

i g 

Water purified ^91 g 



Tablets 

Enteric coating layered pellets (acc. to above) 89.g g 

Clarithromycin 250 g 

Microcrystalline cellulose 3qq g 

20 Sodium starch glycolate 35 g 

Aerosil® 

4g 

Sodium lauryl sulphate 1 25 g 

Polyvidone K90 

45.2 g 

Water purified 40g 8g 

25 Magnesium stearate 10 Ig 

Suspension layering is performed in a fiuid bed apparatus. Lansoprazole is sprayed onto the 
sugar sphere seeds from a suspension containing the dissolved binder in a water solution. 
Pellets covered with separating layer and enteric coating layer are produced as in example 
30 1 . The antibacterial granulation is manufactured as in example 2. 
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Enteric coating layered pellets, prepared granules and magnesium stearate are mixed and 
compressed into tablets using a rotary tableting machine equipped with 8.5x17 mm oval 
punches. The amount of lansoprazole in each tablet is approx. 20 mg and the amount of 
clarithromycin is approx. 250 mg. The upper punch force is set to 5.8 kN . and the tablet 
hardness is measured 63N, 

Example 6 

Multiple unit dosage form comprising (s)-omepra2ole magnesium salt, metronidazole and 
clarithromycin (batch size 200 tablets). 



Core material 

(s)-Omeprazole magnesium salt 
13 Sugar sphere seeds 

Hydroxypropyl methylcellulose 
Polysorbate 80 
Water purified 

20 Separatinf? lay er 

Core material (acc. to above) 
Hydroxypropyl cellulose 
TaJc 

Magnesium stearate 
25 Water purified 



120 g 
150 g 
18g 
2.4 g 
562 g 



200 g 
30 g 

4.3 g 
600g 



Enteric c oating laver 

Pellets covered with separating layer (acc. to above) 250 g 

Methacrylic acid copolymer (30% suspension) 333,7 g 

30 Triethyl citrate 

JO g 



51.4 g 
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Mono- and diglycerides (NF) 5 g 

Polysorbate 80 
Water purified 



Metronidazole 
Microcrystalline cellulose 



Polyvidon K90 
Water purified 



0.5 g 
196g 



Metronidazole and cl arithromycin granulation 

Clarithromycin 3500^ 



5600 g 
KOOg 



Sodium starch glycolate 7qq ^ 

10 Aerosil® 



56 g 
5Ilg 
4600 g 



Tablets 

PeUets comprising (s)-omepra2ole Mg-salt (acc. to above) 25.5 g 
Granulation comprising clarithromycin 

and metronidazole (acc. to above) 168 1 g 

MicrocrystaUine cellulose 40 „ 

Sodium stearyl fiimarate 47 



Tablet coatinfy c plution (for IQke tablets) 
- . Hydroxj^ropyl methyiceiluibse 250 g 

Polyethylene glycol 6000 62.5 g 

Titanium dioxide 62 5 g 

23 Water purified 2125 g 

Hydrogen pyroxide 0 75 b 

Suspension layering is perfonned in a fluid bed apparatus. (s)-Omepra2oIe magnesium salt 

is sprayed onto sugar sphere seedes from a water suspension containing the dissolved 
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binder and poiysorbate 80. The size of sugar sphere seedes are in the range of 0.25 to 0.35 
mm. 



The prepared core material is covered with a separating layer in a fluid bed apparatus with 
hydrcxypropyl cellulose solution containing talc and magnesium stearate. TTie enteric 
coating layer consisung of methacrylic acid copolymer, mono-and diglycerides. triethyl 
citrate and polysorbate is sprayed onto the pellets covered with a separating layer in a fluid 
bed apparatus. The enteric coating layered pellets are classified by sieving. 

Polyvidone K90 is dissolved in purified water to form the granulation liquid. 
Clarithromycin, metronidazole, microciystalline cellulose, sodium starch glycolate and 
Aerosil* are dry-mixed. The granulating liquid is added to the powder mixture and the 
mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared granulation is 
milled through sieve 1 mm in an oscillating mill equipment. 
The enteric coaUng layered peUets. prepared granules, microciystalline ceUulose and 
magnesium stearate are mixed and compressed into tablets on a tableting machine 
equipped with 10x21 mm oval punches. The amount of (s)-omepra2ole is approx. 20 mg. 
the amoum of metronidazole is approx. 400 mg and the amount of clarithromycin is 
approx. 250 mg. Tablet hardness tested with a Schleuniger apparatus was 140-150N. 

The obtained tablets are covered with a conventional tablet coating layer. 

The results from tests on acid resistance of the compressed tablets are disclosed in Table 1 . 
below. 



Table 1 

Example No ^cid resistance. 

tablets (%), n=3 



1 



95 
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2 99 

3 91 

4 92 

5 90 
5 ^' 6 93 



Example 7: 

An enteric coating layered tablet comprising magnesium omeprazole, clarithromycin and 
10 metronidazol (batch size 1.000 tablets). 



Tablets 

Magnesium omeprazole 20 g 

Clarithromycin 250 g 



15 Metronidazole 



400g 



Microcrystalline cellulose 1 50 g 

Sodium starch glycolate 50 g 

Aerosil® 4g 

Sodium lauryl sulphate 3 2 g 

20 Poly vidone K90 50 g 

Water purified 450 g 

Sodium stearyl ftimarate 18 g 



Solution fnr gff parating layer (for 10 kg tablets] 

25 Hydroxypropyl melhylcellulose 300 g 

Hydrogen peroxide (30%) ' 0.003 g 

Water purified 2700 g 



Solution fo r enteric coating layer (for 10 kg tablets;) - 
30 Methacrylic acid copolymer dispersion (30%) 2450 g 
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PoIyethyJene gJycoJ 400 

80 g 

Titanium dioxide 

lOOg 

Water purified 

1960g 

5 Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulation liquid. Magnesium omeprazole, clarithromycin, metronidazole, 
microc^stalline cellulose, sodium starch glycolate and Aerosil® axe dry-mixed. The 
granulating liquid is added to the powder mixture and the mass is wet-mixed. The wet 
mass is dried in a steam-oven. The prepared granulation is milled through sieve 1 mm in an. 
10 oscillating mill equipment. J 

The prepared granules and sod.um steaxyl fumarate are mixed and compressed into tablets 
usmg a rotary tableting machine equipped with 8.5x19 mm oval punches. TT.e amount of 
omeprazole in each tablet is 20 mg, the amount of clarithromycin is 250 mg and the 
amount of metronidazole is 400 mg. 

The obtained tablets are covered with a separating layer and an enteric tablet coating layer. 
Example 



}5 



20 



An enteric coating layered tablet comprising lansoprazole and clarithromycin (batch 
1.000 tablets). 

Tablets 
25 Lansoprazole 

20g 

Clarithromycin 

250 g 

Microcrystalline cellulose 

150g 

Sodium starch glycolate 

50 g 

AerosiJ* 
30 Sodium lauryl sulphate 

3.2 g 



) 

size 
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Polyvidone K90 5q ^ 

Water purified 45Qg 

Sodium steaiy I fumarate I g g 

^ Solution fn r separatinjg layer ffor 10kg tablets) 

Hydroxypropyl methylcellulose 3qq g 

Hydrogen peroxide (30%) 0.003 g 

Water purified 2700 g 

^° Solution fo r enteric coating layer (for 10 tablets) 

Methacrylic acid copolymer dispersion (30%) 2450 g 

Polyethylene glycol 400 gQ g 
Titanium dioxide 
Water purified 



15 



25 



lOOg 

1960 g 



Sodium lauryl sulphate and polyvidone K90 are dissolved in purified water to form the 
granulauon liquid. Lansoprazole, clarithromycin, microcrystalline cellulose, sodium starch 
glycolate and Aerosil® are dry- mixed. The granulating Uquid is added to the powder 
mixture and the mass is wet-mixed. The wet mass is dried in a steam-oven. The prepared 
granulation is milled through sieve 1 mm in an oscillating mill equipment. 

The prepared granules and sodium stearyl fumarate are mixed and compressed into tableu 
using a rotary tableting machine equipped with 8.5x19 mm oval punches. The amount of 
lansoprazole in each tablet is 20 mg, the amount of clarithromycin is 250 mg. 



The obtained tablets are covered with a separating layer and an enteric tablet coating layer. 
Example 9r 

30 A capsule formulation comprising omeprazole and metronidazol. 
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Core material 

Magnesium omeprazole 1 0.(X) kg 

Sugar sphere seeds 1 0.(X) kg 

5 Hydroxypropyl methylcellulose 1.5 kg 

Water purified 29.65 kg 

Separating layer 

i 

Core material (acc. to above) 20.00 kg 

10 Hydroxypropyl cellulose 2.00 kg 

"T^^. 3.43 kg 

Magnesium stearate 0.29 kg 

Water purified 40.00 kg 

J5 Enteric coating laver 

Pellets covered with a separating layer (acc. to above) 24.00 kg 

Meihacrylic acid copolymer (30% suspension) 40.00 kg 

Trieihyl citrate 3 6 j^g 

Mono- and diglycerides (NF) 0.6 kg 

20 Polysorbate 80 0.06 kg 

Water purified 24.45 kg 

Metronidazole granulation 

Metronidazole ; 5000 g 

25 Polyvidone K90 62.6 g 

Water purified 562.9 g 



Polyvidon K90 is dissolved in purified water to form the granulation liquid. The liquid is 
added to metronidazole and the mass is wet-mixed. The wet mass is dried in a steam ovci 
30 The prepared granulation is milled through sieve 1 mm in an oscillating mill equipment. 
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Capsules 

Metronidazole granulation (acc. to above) 1 250 8 g 

Enteric coating layered pellets (acc. to above) ] 04 mg/capsule 

(manufacturing as in Example 4) 
Magnesium stearate 

24.8 g 

The metronidazole granulation is mixed with magnesium stearate. Prepared granules and 
enteric coaUng layered pellets are filled into capsules, size 0. using a capsule filling 
machine equipped with powder dosing unit and pellet filler. The amount of omeprazole in 
each capsule is 20 mg and the amount of metronidazole is 400 mg. Capsule filling speed is 
set to 61 rpm. 

Example in- 

A capsule formulation comprising omeprazole and clarithromycin. 



Core material 
Magnesium omeprazole 
20 Sugar sphere seeds 



15.00 kg 
• 15.00 kg 

Hydroxypropyl methylceUulose 2 25 kg 



Water purified 



Separatinp lay ir 



44.00 kg 



" Core material (acc. to above) 30 qq kg 

Hydroxypropyl cellulose 



Talc 

Magnesium stearate 
Water purified 



3.00 kg 
5.14 kg 
0.43 kg 
60.00 kg 



30 
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Enteric cna tine layer 

Pellets covered with a separating layer (acc. to above) 

Methacrylic acid copolymer 
Triethyl citrate 
5 Mono- and diglycerides (NF) 
Polysorbate 80 
Water purified 

Over-cnatff^f> ff 
•0 Hydroxypropyl methylcellulose 
Water purified 

-ClarithromYrin j granulatinn 
Clarithromycin 
15 Ethanol (99.5%) 

Sodium lauiyl sulphate 



750 g 
322.5 g 
96.8 g 
16.1 g 
1.61 g 
631.4 g 



22.5 g 
427.5 g 



5000 g 
2064 g 
50 g 



20 



S^. n, s„.ph.. is dissolve. I„ eU«„ol .o ,o™ ... g.a„„u,i„„ ^ 
added ,0 C^U^omycin .„d me ™3ss is »e..„^ed. TT,c ^. „^ is dried i„ , siea. oven 
prep^ed granuiadon is nulled U^ugh sieve 1 ma> i. a„ oscillaUng n«ll e,„ip„.„. ' 



Clarithromycin granulation (acc. to above) 
Hydroxypropyl cellulose (L-HPC) 
25 Magnesium stearatc 



1500 g 
75 g 
31.5 g 



PeDets covered with an overcoating layer (acc. to 96.7 mg/capsule 

above and manufacturing as in example 1) 



S0OCID:<WO_9«<37SA1 I » 



' wo 96/24375 



PCT/SE96/00125 



39 



The clarithromycin granulation is mixed with L-HPC and magnesium stearate and capsules 
of size 00 is filled as in example 8. The amount of omeprazole in each capsule is 20 mg 
and the amount of clarithromycin is 500 mg. 

5 Example 1 1 r 

A capsule formulation comprising omeprazole, clarithromycin and meu-onidazole. 
Capsules 

10 Clarithromycin granulation 1805 g 

(manufacturing and compositon as in example 9) 

Hydroxypropyl cellulose (L-HPC) 9O.3 g 

Metronidazole 
Magnesium stearate 



2670 g 
91.3 g 

15 Pellets covered with an overcoating layer 96.7 mg/capsule 

(manufacturing and composition as example 1) 

The clarithromycin granulation is mixed with metronidazole. L-HPC and magnesium 
stearate. Capsules of size 00 is fiUed as in example 8. The amount of omeprazole in each 
^ 20 capsule is 20 mg. the amount of meu-onidazole is 400 mg and the amount of clarithromycin 
is 250 mg. 

Example }7- 

A dosage form comprising lansoprazole and clarithromycin, filled into capsules in the foiro 
25 of granules. 

Core material 

Lansoprazole 4qq 

Sugar sphere seeds 40o g 
30 Hydroxypropyl mcthylcellulosc gQ g 
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Water purified 



10 



IS 



20 



1200 g 



25 



Separatinp layr 
Core material (acc. to above) 

Hydroxypropyl cellulose ^ 
Talc 

Magnesium stearate ^ 
Water purified 

800g 

Enteric rnati^y. inyrr 

Pellets covered with separating layer (acc. to above) ^ 

Methacorlic acid copolymer (30% suspension) , ^ 

Triethyl citrate ^'^ ^ 

Mono- and diglycerides (NF) ^ ^ 

Polysorbate 80 

Water purified 

391 g 

glarithromvcin fm.nMU|,f^n 

Clarithromycin 

Ethanol(99.5%) 

Sodium lauiyl sulphate 

50 g 

Soidu^ laury, sulphate is dissolved in ethanol to form the granulaUon li,„id Tl.e liouid ' 

added to clarithromycin and the mass is wet-mixed. T.e wet mass is dried " 

prepared granulation is milled through sieve 1mm in a^ n " ' 

ougn sieve 1mm m an oscillating mill equipment. 

Capsules 



Clarithromycin granulation (acc. to above) 
Hydroxypropyl cellulose (L-HPQ 



1500 g 

30 Magnesium stearate ^ 

3l.5g 
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Enteric coating layered pellets (acc. to above and 94 mg/capsule 

manufacturing as in example 5) 

The clarithromycin granulation is mixed with L-HPC and magnesium stearate and capsules 
5 of size 00 is filled as in example 8. The amount of lansoprazole in each capsule is 20 mg 
and the amount of clarithromycin is 500 mg. 

The best mode to carry out the invenUon are dosage forms of the compositio.is described in 
Examples 3, 4 and 6. 

10 

The enteric coating layered pellets and other intermediate products used in the 
composiUons described above, may also be prepared as described in the following 
examples. 

15 Example 1? 

PreparaUon of enteric coating layered pellets by extiusion/spheronization. 
Core material 

20 Magnesium omeprazole 5qO „ 

ManniioJ jOOq^ 

Microcrystalline cellulose 30o g 

Hydroxypropyl cellulose j qq g 

Sodium lauryl sulphate g g 

25 Water purified g02 o 

o 

Seoaratinp; lay f>r 

Core material (acc. to above) 400 g 

Hydroxypropyl methylcellulose 48 g 

30 Water purified 95q g 
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Enteric coating layer 

Pellets covered with separating layer (acc. to above) 2OO e 

Meihacrylic acid copolymer j qq 

Trieihyl citrate 

30 g 

Mono- and digjycerides (NF) ^ g 

Polysorbate 80 

0.5 g 

Water purified ^ 

Sodium lauryl sulphate is dissolved in purified water to form the granulation liquid. 
Magnesium omeprazole, mannitol. microcrystaUine cellulose and hydroxypropyl cellulose 
are dry-mixed. The granulation liquid is added to the powder mixture and the mass is wet- 
mixed. 



The wet mass is forced through an extruder equipped with screens of size 0.5 mm. The 
extrudate is spheronized on a fricUon plate in a spheronizing apparatus. The core material 
is dried in a fluid bed diyer and classified. TTie prepared core material is covered by a 
separating layer in a fluid bed apparatus with a hydroxypropyl methylceUulose/water 
solution. 



: an 



The enteric coating layer is applied to the peUets covered with separating layer from ; 
aqueous dispersion of roethaciylic acid copolymer plasticized with triethyl citrate to which 
a mono- and diglycerides/polysorbate dispersion has been added. The peUets are dried in a 
fluid bed apparatus. 



• «W0 96/24375 



43 



PCT/SE96/00125 



Example 14 

Preparation of enteric coating layered pellets by powder. 

5 Core material 

Magnesium omeprazole 
Sugar sphere seeds 
Hydroxypropyl meJiylcellulose 
Aerosil® 
10 Water purified 

Separating layer 
Core material (acc. to above) 
Hydroxypropyl cellulose 
IS Talc 

Magnesium stearate 
Water purified 

Enteric coatinp layer 
) 20 Pellets covered with separating layer (acc. to above) 
Methacrylic acid copolymer 
Triethyl citrate 
Water purified 

25 Magnesium omeprazole, part of the hydroxypropyl methylcellulose and Aerosil® are dry- 
mixed forming a powder. Sugar sphere seeds (0.25-0.40 mm) are layered with the powder 
in a centrifugal fluidized coating granulator while spraying a hydroxypropyl 
methylcellulose solution (6 %, w/w). 



1 500 g 
1 500g 
420 g 

8g 
4 230g 



500 g 
40g 

800 g 



500 g 
200 g 
60g 
392 g 
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10 



25 



30 



TT« prepared cc« ^atrtal « dried cov«d bv a separaUng layer in , 
Examp le IS 

•>«P«Uo„ 0, eyerie coaUnj ia,e:^ peUcs wiU, silicon dioxide seeds. 

Core mat«»riai 
Magnesium omeprazole 

Silicon dioxide ^ ^^''S 

Hydroxypropyl methylcellulose ^'^ 
Sodium lauryl sulphate ^'^^^^ 
Water purified 

28.00 kg 

'5 Separafinpr loy^r 

Core material (acc. to above) 

Hydroxypropyl methylcellulose ^ 

Water purified ^'^^''^ 

10.00 kg 

Pellets covered with separating layer (acc. to above) 

Methacrylic acid copolymer ^ 

Polyethylene glycol 400 ^ ^ 

Mono- and digjycerides (NF) ^ 

Polysorbate 80 ^ 

Water purified ^ ^ 

463 g 

Suspension layering is performed in a fluid bed apparatus Magnesium o 
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The prepared core material is covered with a separating layer in a Ouid bed apparatus with 
a hydroxypropyl methylcellulosc solution. The enteric coating layer consisting of 
methacrylic acid copolymer, mono- and diglycerides. polyethylene glycol 400 and 
polysorbate is sprayed onto the pellets covered with separating layer in a fluid bed 
5 apparatus. 

Example 16 

Preparation of enteric coating layered pellets. 

10 

Enteric coating laver 
Pellets covered with separating layer 
(manufacturing and composition 
as in example 13) 
1 5 Methacrylic acid copolymer 
Polyethylene glycol 6000 
Mono- and diglycerides (NF) 
Polysorbate 80 
Water purified 

20 

Example 17 

Preparation of enteric coating layered pellets. 

25 Enteric coat in p 

Pellets covered with separating layer 

(manufacturing and composition as in example 1) 

Hydroxypropyl methylcellulosc phthalate 

Cetanol 
30 Ethanol (95%) 

: <WO 9624375A1_I.> 



500 g 
250 g 
75 g 
12.5 g 

1-2 g 
490 g 



500 g 

250 g 
50 g 
lOOOg 
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Acetone 
Example 1« 

Preparation of enteric coaling layered pellets. 

Core material 
Omeprazole 
Mannitol 



Microcrystalline cellulose 
Lactose anhydrous 
Sodium lauryl sulphate 
Disodium hydrogen phosphate dihydrate 
15 Water purified 

Seoaratinfy lay ^r 
Core material (acc. to above) 
Hydroxypropyl cellulose 
20 Talc 

Magnesium stearate 



2500 g 



225 g 



1425 g 

»o Hydroxypropyl cellulose 

60 



60g 
40g 
80 g 
5g 

350 g 



300 g 
30 g 

4g 



Enteric cnatinp. laygr 

Pellets covered with separating layer (acc. to above) 300 g 

2S Methaciylic acid copolymer 
Triethyl citrate 

42 g 

Mono- and diglycerides (NF) _ 

' g 

Polysorbate 80 

0.7 g 
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The dry ingredients for producing the core materia] are well mixed in a mixer. Addition of 
granulation liquid is made and the mixture is kneeded and granulated to a proper 
consistency. The wet mass is pressed through an extruder screen and the granules are 
converted into a spherical fonri in a spheronizer. The core material is dried in a fluid bed 
5 apparatus and classified into a suitable particle size range, e.g. 0.5 - 1 .0 mm.The prepared 
core material is covered with a separating layer and enteric coating layered as described in 
previous examples. 

Preparation of active substance. 

10 

Magnesium omeprazole used in the examples is produced according to the process 
described in WO/SE94/00680, omeprazole is produced according to the process disclosed 
in EP-A 1 0005 129, and the single enantiomers of omeprazole salts are produced as 
described in WO/SE94/00509. These documents are hereby incorporated in a whole by 
!5 reference. 
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CLAIMS 



10 



1. Aji oral pharmaceutical dosage form comprising an acid susceptible proton pump 
inhibitor together with at least one antibacterial compound and opUonally phannaceuUcally 
acceptable excipients. characterized in that the dosage form is in the form of a fixed unit 
dosage form comprising at least two pharmaceuucally acUve components. 

2. A dosage fon.i according to claim 1 . wherein the dosage form is a tablet 
formulation. 



3. A dosage form according to claim 1 , wherein the dosage form is a capsule 
formulation. 



4. A dosage form according to claim 1 . wherein the dosage form comprises an acid 
susceptible proton pump inhibitor and two anUbacterial compounds. 

5. A dosage form according to claim 1 . wherein the proton pump inhibitor is 
omeprazole or its single enantiomers or an alkaline salt thereof. 

6. A dosage form according to claim 1 , wherein the proton pump inhibitor is (s)- 
omeprazole magnesium salt. 

7. A dosage form according to claim 1 . wherein the proton pump inhibitor is 
lansoprazole. 

8. A dosage form according to any of claims 5 - 7. wherein the antibacterial compound 
is clarithromycin and/or metronidazole. 



9. A dosage form according to any of claims 5 - 7. wherein the antibacterial compound 
30 is amoxicillin and/or clarithromycin or metronidazole. 
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1 0. A dosage fonn according to claim 1 . wherein the amount of proton pump inhibitor 
is in the range of 10-80 mg and the amount of antibacterial compound(s) is in the range of 
100-900 mg. 

5 . . 1 1 . A dosage form according to claim 1 . u-herein the amount of proton pump inhibitor 
is in the range of 20-40 mg and the amount of antibacterial compound(s) is in the range of 
250-650 mg. 

1 2. A tableied dosage form according to claim 2, wherein the dosage form consists of 
10 two separate layers, each one comprising different acuve substance(s). 

13. A tableted dosage form according to claim 2, wherein the tablet formulation is a 
multiple unit tableted dosage form comprising the acid susceptible proton pump inhibitor 
in the form of individually enteric coating layered peUeis compressed together with an 
antibacterial granulation into a tablet, whereby the enteric coating layer covering the 
individual pellets has mechanical properties such that the tableting of the pellets together 
with the antibacterial granulation and optionaUy phannaceuticaily acceptable excipients 
does not significandy affect the acid resistance of the individually enteric coating layered 
pellets. 



IS 



20 



14. A tableted dosage form according to claim 13. wherein the acid resistance of the 
individually enteric coating layered peUets is in coherence with the requirements on enteric 
coating layered articles defined in the United States Pharmacopeia. 

25 15. A tableted dosage form according to 13, wherein the acid resistance of the 

individually enteric coating layered pellets does not decrease more than 10 % during the 
compression of the individual pellets into the multiple unit tableted dosage form. 

16. A tableted dosage form according to claim 13, wherein the enteric coating of the 
30 individual pellets comprises a plasticized enteric coating layer material. 
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17. A l*le«d do«ge fom. acconiing .o claim 13, wh««m Uk individually enteric 
coaU„g laye^d pclte ^ covered wiU, a. ovccoaUng layer comprising 
pharmaceutically acceptable excipients. 

18. A >abl=,ed dosage fonn according ,o claim 13. wherein the enteric coaSng layered 
P«ll«s consist of a seed layered with the proton pump tahibitor. 

19. A lablet«J dosage fonn according to claim 13. wherein the table, ,s divisible. 

20. A tableted dosage fom, according to claim 19. wherein the tablet is dispersible to a 
s.«pcnsion of individuaUy enteric coaUng layered pellets in an aqueous liquid. 

21. A tableted dosage fom, acootding to claim 2. wherein the tablet is a. enteric coating 
layered tablet. opdonaUy with a separating layer under the enteric coating layer and ,he 
.able, comprises at least two different phanm„:eudc.lly active substances in admixture with 
each other. 

22. A process for the manufacture of a fixed dosage form comprising an acid 
susceptible proton pump inhibitor and one or more anUbacterial compounds in a capsule 
characterized in that the proton pump inhibitor is prepared in the form of individually 
enteric coating layered pellets and the pellets are filled into a capsule together with the 
antibacterial compound(s) opUonally mixed with pharmaceutically acceptable excipients. 

23. A process for the manufacture of a fixed dosage fomi comprising an acid 
susceptible proton pump inhibitor and one or more antibacterial compounds in a multiple 
umt tableted dosage fonn. characterized in that the proton pump inhibitor is prepared in the 
form of mdividually enteric coating layered pellets and these pellets are mixed with a 
prepared anUbacterial granulation and optionalJy pharmaceutically acceptable tablets 
excipients whereafter the dry mixture is compassed into a muluple unit tablet without 
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giving any significant change of the acid resistance of the enteric coating layer covering the 
individually enteric coating layered pellets. 

24. A process for the manufacture of a fixed dosage form comprising an acid 
susceptible proton pump inhibitor and one or more antibacterial compound{s) in an enteric 
coating layered tablet characterized in that the proton pump inhibitor is admixed with the 
antibacterial compound(s) and phannaceutically acceptable excipients whereafter the dry 
mixture is compressed into a tablet, which tablet is covered with an enteric coating layer 
and optionally a separating layer is applied onto the tablet before the enteric coating layer. 

25. A dosage form according to any of claims 1 to 2 1 for use in the treatment of 
disorders associated with Helicobacter infecUons in mammals and man. 

26. A dosage form according to claim 25. wherein the disorder is a gastric disorder^ 
associated with Helicobacter pylori infections. 

27. A method for the treatment of disorders associated with Helicobacter infections in 
mammals and man by administering to a host in need thereof a therapeuucally effecUve 
dose of a multiple unit tableted dosage form according to any of claims 1 to 21. 

28. A method according to claim 27. wherein the disorder is a gastric disorder 
associated with Helicobacter pylori iafections. 



29. Use of a dosage form according to any of claims 1 to 2 1 for the manufacture of 
medicament for the treatment of disorders associated with Helicobacter infections 



a 

in 



mammals and man. 



30. Use of a dosage form according to claim 29. wherein the disorder is a gastric 
disorder associated with Helicobacter pylori infections. 
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